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Abstract
This study aimed to investigate the relationship between agricultural productivity and food security of households in
Brazilians metropolitan regions, considering others individuals’ factors. We found that there are significant relationships
between the level of education of the household head, the presence of persons under 18 in the family and the fact that per 
capita income household earning is less than minimum wage and food security. Productivity gains are indeed associated 
with greater household food security, but in low proportions, due to high influence of particular characteristics, such as
education and income.
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1. Introduction
Agricultural productivity growth may be important in the context of food security, as it is one of the ways
to increase food availability and reduce its prices. As Contini et al. [1] point out the increase of agricultural
production in Brazil in recent decades indicates a positive response in production before the increase in 
population, representing a good indicator in the context of food security. According to these authors, there was
a growth of 3.66% per year in domestic production of rice, corn, beans, soybeans and wheat between 1975 and
2010. Besides the production, productivity in Brazil grew significantly in the past 30 years, mainly as a result
of agricultural modernization, which initial stimulus came in the 1960s, by Contini et al. [1]. According
Gasques et al. [2], the growth rate of total factor productivity of Brazilian agriculture was 3.57% per year,
between 1975 and 2009.
Available online at www.sciencedirect.com
 2013 The Authors. Published by Elsevier B.V.
election and/or peer-review under responsibility of the Organising Committee f ICOAE 2013
ScienceDirect
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
203 Lorena Vieira Costa et al. /  Procedia Economics and Finance  5 ( 2013 )  202 – 211 
When it comes to food security in Brazil, the Brazilian Institute of Geography and Statistics - IBGE 
indicates that 34.9% of households were food insecure in 2004, and 30.2% in 2009. While in the South of the 
country, 81.3% of households were secure in 2009, in North and Northeast, 46.1 and 40.2% of households 
faced some kind of food insecurity, respectively. The incidence of moderate and severe food insecurity 
observed in the Northeast was almost four times higher than in the South, 21.3% versus 5.4%, by IBGE [3]. 
Brazil ranks 31st in terms of food security, according to the Global Food Security Index (elaborated by the 
Economist Intelligence Unit (2012)) that ranks 105 countries. This index analyzes food security under three 
factors: affordability, availability, quality of food. 
Given this context, this paper discusses if the gains in agricultural productivity in Brazil have been 
important for food security of its population, with the aim of contributing to the debate about the relationship 
between agricultural growth and population welfare. 
Food security, in this paper, is understood as the vulnerability of the family in relation to meeting their food 
needs. We considered food secure, the households that do not compromise a large portion of their income on 
food spending. This measure is in line with the Global Food Security Index mentioned above, which uses food 
consumption as a share of household expenditure as a measure of affordability. To measure availability this 
index considers public spending on research and development for agriculture, which provide an indication of 
the relevance of agricultural productivity in this context.  
2. Food security and agricultural productivity 
According to Pinstrup-Andersen and Hazell [4], food expenses correspond to a big portion of the total 
expenses of the poor people, so that the decline in food prices would benefit this population in greater 
proportions. In Brazil, data from the Family Budget Survey (Pesquisas de Orçamentos Familiares) 2008-2009 
from IBGE shows that an average, 16.1% of household expenses were spent on food in 2009. Lower income 
households spend proportionately more on food, as Carvalho and Silva [5] report, more than 20% of Brazilian 
families live on incomes below two minimum wages (R$ 830.00 in January 2009, which corresponds to 
almost US$412.00) and their food expenses for 27.8% of their total expenses. 
The main assumption of food security is the provision of abilities for households to meet their food needs 
both appropriate quantity and quality, without committing large share of their income on food.  This aspect is 
conditioned by instruments that promote increased incomes and their equal distribution and the relative cost of 
food. These costs are determinants of real income families, particularly those from lower income. Thus, 
among the initiatives to reduce feed costs are the increasing of agricultural productivity based on adequate 
social and environmental techniques, the reducing of losses and wastage levels, facing bottlenecks in transport 
infrastructure and storage, and the approximation of producers and consumers in regional markets, by Maluf 
and Menezes [6]. 
Given this, it is worth mentioning the concept of Brazilian Food and Nutrition Security, which is defined 
by the Organic Law of Food and Nutrition Security (Law No. 11346 of September 15, 2006): The food and 
nutrition security consist in the realization of everyone's right to regular and permanent access to quality food 
in sufficient quantity without compromising access to other essential needs, based on health promoting food 
practices that respect cultural diversity and are environmentally, culturally, economically and socially 
sustainable.  
To Kepple and Segall-Corrêa [7], the Brazilian definition is a concept quite comprehensive, 
interdisciplinary and involves issues of access to quality food, healthy eating practices and sustainable 
production, citizenship and human rights. Gubert et al. [8] point out that the process involves the entire food 
chain, being determined by factors from agricultural production, distribution and economic access to food 
until the food choice, based on cultural practices. 
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According to Sen [9], the production of food is one of the variables that can influence the prevalence of 
hunger and food insecurity, since food prices are affected by the magnitude of food production. However, the 
author points out the potential for people to buy food and get health and nutrition depends not only on food 
production and agricultural expansion, but also from the performance of the entire economy and the actions of 
political and social arrangements. 
3. Assessing the relation between agricultural productivity and food security 
Agricultural productivity was defined as yield (output per hectare) of selected crops. Based on data 
availability and also the relevance of each item on the diet of Brazilians, we selected the following crops: rice, 
beans, potatoes, onions, manioc, corn, soybeans, tomatoes, wheat, banana, orange, apple and papaya. These 
cultures were aggregated into four different groups: First group consider the crops of rice and beans; The 
second consists of the crops of soybeans, corn and wheat, featuring the productivity of grain; The third is the 
vegetable group, which is formed by potatoes, onions, tomatoes and cassava. The fruit group was aggregated 
by the productivity of banana, orange, apple and papaya. 
Household food insecurity was assessed based on data from the Household Budget Surveys from IBGE. 
According to Smith [9], several measures of food insecurity can be built based on household budget surveys. 
The share of expenses with food relative to household income is one of these measures, which addresses the 
vulnerability of the family to future food deprivation, an important component of food insecurity. Households 
that spend high proportions of their incomes on food are vulnerable, since a decrease of income may commit 
the meeting of food needs. This paper follows Smith’s approach Smith [9], who considers insecure households 
that spend over 70% of their income with food. 
 
3.1. The model 
 
We used a qualitative response model, where there are two possible outcomes. In this paper, the dependent 
variable, y, assumes value equal to one if the household is food secure and zero, if it is not. The vector x 
corresponds to the explanatory variables. In binary choice models, the interest lies in the conditional 
probability given by: 
ሺݕ ൌ ͳȁݔሻ ൌ ሺݕ ൌ ͳȁݔଵǡ ݔଶǡ ǥ ǡ ݔ௞ሻ                                                                                          (1) 
for various values of x.  
Considering binary choice models of the form: 
 ሺݕ ൌ ͳȁݔሻ ൌ 
ሺݔߚሻ ؠ ݌ሺݔሻ;                                                                                                          (2)   
G is a standard normal cumulative distribution function, which is expressed by: 

ሺݖሻ ൌ ߔሺݖሻ ؠ ׬ ߔሺݒሻ݀ݒ௭ିஶ ,                                                                                                             (3) 
where Φ(z) is the standard normal cumulative distribution function:  
ߔሺݖሻ ൌ  ሺʹߨሻିଵȀଶሺെݖଶ ʹሻΤ  .                                                                                                        (4) 
Let ݔ௝be a continuous variable. Thus the marginal effect of a change in ݔ௝on the conditional probability 
that y=1 is:  
߲݌ሺݔሻ ߲ݔ௝Τ ൌ ݃ሺݔߚሻߚ௝ǡ ݓ݄݁ݎ݁݃ሺݖሻ ؠ ߲ܩ ߲ݖΤ ሺݖሻ .                                                                 (5) 
If ݔ௞is binary, the marginal effect of a change in this variable from zero to one,  is: 
  
ሺߚଵ ൅ ߚଶݔଶ ൅ ڮ൅ ߚ௞ିଵݔ௞ିଵ ൅ ߚ௞ሻ െ 
ሺߚଵ ൅ ߚଶݔଶ ൅ڮ൅ ߚ௞ିଵݔ௞ିଵሻ.                         (6)  
The estimation of this kind of model is done by maximum likelihood, since E(yūx) is nonlinear .  
This paper use data from Family Budget Survey (Pesquisas de Orçamentos Familiares) from three different 
periods: the biennia 1995-1996; 2002-2003 and 2008-2009. These are three independent repeated cross-
sections. According to Rafferty and Walthery [11], surveys administered to a new sample of interviewees at 
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successive time points are the independent repeated cross-sections. In this context, data can be analyzed at one 
survey year, or these surveys can be combined for analysis over time. The independence of these samples 
means that each interviewee or unit appears in only one survey, by Cameron and Trivedi [12]. 
Thus, the use of pooled cross-sections has the advantages of increasing the sample size, provide estimators 
more precise and more powerful test statistics. Furthermore, this practice rules out correlation in the error 
terms within each survey’s observations do not lead to aggregation of errors no correlation of the observations 
over time. To reflect the fact that people may have different distributions in different time periods, it’s 
important to allow a variation of the intercept over the periods, by adding indicators variables of time. Year 
dummies can also interact with explanatory variables to investigate whether the effect of this variable has 
changed over a given period (Wooldridge [13]). Therefore, the estimation of qualitative choice model is 
equivalent to estimate the pooled model. We use the probit model, as discussed, which provides attraction 
because of the use of a latent normal random variable, by Cameron and Trivedi [12]. 
 
3.2. The data and variables 
The explanatory variables used here were: education of the household head, dummy gender of the 
household head, dummy indicative of the presence of children in the household and dummy indicating if the 
household earns income below the minimum wage. Besides these, the other explanatory variables of the 
model refer to crop yields of rice and beans, grains, vegetables and the fruits. As suggested by Wooldrigde 
[14], we inserted time dummies to the model in order to capture the differences in intercept between the 
periods analyzed, as well as interactions of these dummies with the variables of interest, yields, with the 
objective of evaluating whether the effect of these variables changed between the years analyzed. 
To calculate the productivity, we used annual data of area planted in hectares and output produced in tones 
of rice, beans, soybeans, corn, wheat, potatoes, onions, manioc, tomato, orange, banana, papaya and apple, for 
each Brazilian state. All information was taken from the Municipal Agricultural Production Survey from 
IBGE [15]. The other explanatory variables of the model were obtained from the Household Budget Surveys 
also from IBGE, which were also used to obtain the total household expenses on food relative to their income. 
The household income used considers the monetary and non-monetary income. 
Since the Household Budget Survey of 1995-1996 covered only the regions: Belém, Fortaleza, Recife, 
Salvador, Belo Horizonte, Rio de Janeiro, São Paulo, Curitiba, Porto Alegre, Goiânia e Brasília, we chose to 
work with these regions on the others two surveys too, although these have national coverage. The numbers of 
households considered by samples are: 14,912 in 1995-1996, 6,108 in 2002-2003 and 7,757 in 2008-2009. 
4. Results and discussion 
The incidence of food insecurity between the years analyzed by layer and per capita income can be viewed 
in Table 1. In 1995, 27.28% of households located in Brazilian metropolitan areas were in food insecure 
situation. In 2002, there was a significant reduction in this prevalence: 6.95%. In 2008, this proportion was 
even lower: 5.09%. Even with the Real Plan, that allowed the stabilization of the currency, increasing the real 
income of the population, by Lavinas [16], high incidence of insecurity was founded in 1995; that may reflect 
the high rates of inflation persisting at the time, indicating greater involvement of population income on food 
this year. 
Note that in all periods, the first layer of income per capita (below minimum wage), showed the highest 
incidence of food insecurity. In 1995, 12.21% of the households belonging to this layer presented food 
insecure; in 2002, 4.69%, and in 2008, 3.84%. It is significant that in all income groups, there was a reduction 
in the proportion of insecure households between the years analyzed. This decrease may be a result of the 
income gains of Brazilian population over the past few years, particularly with important repercussions for the 
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last two bienniums analyzed. Between 2001 and 2007, the per capita income of Brazilian families grew on 
average 2.5% per year, and this growth was 7% for the 10% poorest, by Barros et al. [17]. Examining the 
period from 2003 to 2007, the authors noted an increase in per capita income by 5.4% per year. For the 10% 
poorest an annual growth rate of 9%. These results culminated at lowering the levels of poverty and extreme 
poverty. These transformations are derived from income cash transfers and labor income. 
 
Table 1 - Incidences of food insecurity by income stratum, 1995-1996, 2002-2003, 2008-2009 
Per capita 
income layers 
Incidence of food insecurity (excessive spending on food) 
1995-1996 2002-2003 2008-2009 
[0; 1] 12,21% 4,69% 3,84% 
(1;3] 11,88% 2,06% 1,12% 
(3;5] 2,02% 0,14% 0,09% 
Above 5 1,16% 0,04% 0,01% 
Total 27,28% 6,95% 5,09% 
Source: Authors' calculations using data from Family Budget Surveys, IBGE. 
 
Aiming to verify and analyze the relationship between agricultural productivity and food security, presents 
the results from probit model, which shows the association of the explanatory variables to the probability of 
food security of households in Brazilian metropolitan areas, in Table 2. In this table we can observe the values 
of the estimated coefficients and p values, which denote the statistical significance of the variable in question. 
In addition, the table shows the marginal effects (considering the average points) which indicate the 
decrease, or increase, in percentage points in the probability of food safety, a unit variation in one variable, 
keeping all the others constant. In the results exposed, the average probability of food security of households 
belonging to the Brazilian metropolitan areas is 88.67%. 
 
Table 2 - Results from probit model for food security, metropolitan areas, 1995 to 2009 
Variable Coefficient P-value Marginal Effect (dy/dx) 
Household  head’s education 0.008817*** 0.000 0.001692*** 
Presence of persons under 18 years olda 0.10557*** 0.000 0.20675*** 
Household female heada 0.036006 0.137 0.006849 
Households with income below the minimum 
wagea 
-1.03052*** 0.000 -0.261202*** 
Northa -0.4798*** 0.000 -0.03837*** 
Midwesta -0.2971*** 0.002 0.049958*** 
southeasta 0.07705* 0.066 0.065309*** 
Southa -0.08853* 0.095 0.03672** 
Grain yield 0.0000986** 0.016 0.0000189** 
Productivity of rice and beans -0.0000257 0.265 -0.0000049 
Productivity of vegetables -0.0000122** 0.018 -0.0000023** 
Productivity of fruits -0.0000005 0.385 0.000000103 
Productivity of grain in 2002 -0.000002 0.971 -0.000000408 
Productivity of rice and beans in 2002 0.0000182 0.528 0.0000034 
Productivity of vegetables in 2002 -0.000005 0.499 -0.00000107 
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Productivity of fruits in 2002 0.000004** 0.015 0.00000091** 
Productivity of grain in 2008 -0.0001778*** 0.004 -0.0000341*** 
Productivity of rice and beans in 2008 -0.0000367* 0.081 -0.00000704* 
Productivity of vegetables in 2008 0.0000162** 0.029 0.00000312*** 
Productivity of fruits in 2008 0.0000009 0.620 0.000000187 
Dummy of 2002a 0.95962*** 0.000 0.134598*** 
Dummy of 2008a 1.4570*** 0.000 0.2010073*** 
Constant 0.8767*** 0.000  
Wald ߯ଶ (22)  5120.0  
Prob > ߯ଶ  0,000  
Correct classification  85.29%  
Probability of food safety at the midpoint  88,67%  
Source: Research Results 
Note: a ahead of the variable indicates that its marginal effect refers to a discrete change that dummy from 0 to 1. The 
asterisks ahead of coefficients indicates: * statistically significant at the 10% probability level ** and *** 5% to 1%. 
 
The variables that had a significant effect on the probability of occurrence of food safety in Brazilian 
households are: schooling of head of household, the presence of persons under 18 years old, the fact that the 
per capita income household earning less than minimum wage, living in the North, Midwest, South and 
Southeast over the Northeast and productivity of grains and vegetables. The differential effect from 
productivity of fruits in 2002, grain, rice and beans and vegetables in 2008 were also significant. 
The statistical significance of the dummy variables indicative of time shows that there was indeed a change 
in the intercept of the model between the periods analyzed. This indicates that controlling all other observable 
effects that affect food security, there was an increased probability of food security in 2002 and in 2008 
compared to 1995. This increase is the result of factors not captured by the explanatory variables of the model 
and reflects transformations that the country has over the years. 
Proceeding with individual analysis of marginal effects, it is observed that each additional year of school in 
the household head has an elevation of 0.169 percentage points in the probability of food security. Hoffmann 
[18], when analyzing food insecurity, according to EBIA 2004, finds significant and positive relationship 
between higher levels of education of the household head, and the probability of food security as well. This 
relationship is also found by Mondini et al. [19], comparing urban and rural areas 2004. 
About education level and food security: education raises the level of knowledge of the person; this 
constitutes an increase of resources that households have to improve access to food, by Weingartner [20]. It 
was expected that more education had a direct relationship with health care and nutrition, factors that 
determine the nutritional security of individuals. Tweeten [21], says that the use of available food affects food 
security and is a result of nutritional knowledge and education of the people. To FAO [22], in addition to 
investments in health and sanitation, investments in education are also needed to assist in reducing food 
insecurity among the population. 
Another factor of significant importance for the elevation of probability of food security is the presence of 
teenagers, or children at home; this fact raises 20.67 percentage points in the probability of food security. 
Costa et al. [23] around that the presence of children below six years is associated with a lower probability of 
household food security, when this is measured based on caloric acquisition. Nevertheless, from seven years 
old, and above this age, the presence of these children are associated with a high probability of food safety.  
The composition of households, such as the number of children and adolescents is related to the use of 
available food. The most likely food security in the presence of persons under 18 might indicate a greater 
concern these households with food and health, raising the probability of food security. The decision of 
allocating the available food between individuals of the household is also an important factor that determines 
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the food security and nutritional status of families, inadequate distribution of this food may result in food 
insecurity, by Berck and Bigman [24]. 
The relationship between income and food security of households, it is note the fact that if the per capita 
income household earning are less than minimum wage there are a reduce of the probability of food security 
in 26.12 percentage points compared to households in other income strata per capita. The household income 
per capita is, when isolated, the most important determinant of food insecurity, by Hoffmann [18]. With 
identical thought, Gubert et al. [8]. The income level becomes important in the capacity to buy food, and 
allowing the households to purchase healthier foods and better quality. Although food insecurity has complex 
dimensions, Maluf [25], highlights that poverty and vulnerability to hunger are closely related phenomenon. It 
is part of the recommendations of the FAO [22] for reducing levels of food insecurity, the growth policies and 
income security, highlighting the importance of these factors to the food security of a household. 
About the difference between regions, it is observed that living in Belém at the expense of the metropolitan 
areas at Northeast decreases the food security probability in 3.83 percentage points. The same probability is 
elevated in 4.9, 6.53 and 3.67 percentage points if the household is in the metropolitan areas at Midwest, 
Southeast and South, respectively. Hoffmann [18] also notes that the region of residence substantially affects 
the probability of food insecurity in Brazil, which living in the Midwest, Southeast and South reduce the 
probability of food insecurity in relation to the residence in the Northeast. The differences between regions, in 
relation to the probability of food security, may result from differences in income, income distribution, 
educational level, and even different prices of the food consumed in these regions. The Brazilian Northeast is 
the region with the highest incidence of poverty, even using different conceptions of poverty, as on Kageyama 
and Hoffmann [26], who consider besides income, access to basic necessities such as running water in at least 
one room, installation health at home and electric lighting. The elements considered by the authors are 
important in the health and nutrition of individuals with significant implications on food security.  
With respect to productivity, the results indicate that a rise in grain yields increased the probability of food 
security in the year 1995 by about 0.0018 percentage points. This effect may be due to the context of the time. 
As Farina and Nunes [27] stand out, the fall in agricultural prices between 1994 and 1997 stimulated the fall in 
inflation, acting as a "green anchor" of the Real Plan. According to Mendonça de Barros et al. [28], the 
observed reduction in prices, although it is a result of a number of factors, is mainly due to productivity gains 
occurred in the country, without which it would be impossible for the producers to continue to offer their 
products. Margarido et al. [29] point out that, in general, were the prices of crop products that most 
contributed to the containment of inflation between 1995 and 1997, and animal products movement showed a 
steeper price. 
The increase in productivity of vegetables reduces the probability of food security in 1995 at 0.0002 
percentage points. According to Hazell and Haddad [30], the increase in productivity in a given food item, 
with consequent reduction of their prices, can be used to increase consumption of other foods. Furthermore, 
the increase in productivity only translates into lower price levels if the distribution system is competitive 
enough to pass on the cost savings as lower consumer prices. As Trento et al. [31] emphasize, the production 
is the first step in a larger process - the processing, packaging, sale, purchase and logistics activities. 
Particularly in the cases of production of vegetables, this dynamic involves a number of challenges for 
producers who suffer price discounts on their products because of the high perishability of them, the 
harvesting sometimes performed outside the sweet spot, the lack of traceability and the mishandling of these 
foods. These factors affect the possibility of lower prices before an increase in productivity. 
For fruits, it is found that an increase in their yield is associated with an increased on the probability of 
food security by 0.0001 percentage points in 2002. According to Silveira et al. [32], spending on fruits rise 
with increases in household income. This fact gives an indication that the increase in real income of the 
population between 1995 and 2002, enabled a higher consumption of fruits. In fact, Buainan and Batalha [33] 
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observed an increase in domestic demand for fruit, especially papaya, apple and banana between 1996 and 
2005. Thus, increasing the productivity of fruits, with consequences on the prices of these items led to a 
reduction in food expenses relative to income, contributing to the rise in food security in 2002. 
It’s important to note that the productivity effect of grains on food security declined in 2008 compared to 
1995, culminating into a negative relationship between this income and food security. Thus, an increase in the 
productivity of grains reduces the probability of food security in 2008. Also reducing the probability of food 
security is the yield of rice and beans, with a reduction in the probability of food security of 0.00001 
percentage points in 2008. The effect of the increase in productivity of vegetables on food security was higher 
in 2008 and, in this case positive, showing that in this year there is a high probability of household food 
security of approximately 0.0000008 percentage points with a higher yield in these cultures. 
It is worth a mention that the year of 2008 was marked by a context of international economic crisis, with 
major repercussions on food prices. Moreover, as FAO [33] emphasizes the crisis emerged immediately after a 
big increase which already had been occurring in food and fuel prices between 2006 and 2008. At the end of 
2008, domestic prices of staple foods were on average 17% higher in real terms than in 2006, representing a 
considerable reduction in purchasing power, particularly the low-income population. Thus, according to FAO 
[33], the number of undernourished people in the world increased substantially between 2006 and 2009. 
Considering the high transaction of grains in the international market, these products have had a significant 
increase in price, making productivity gains have adverse effects, increasing the food expense relative to 
income, and hence reducing the food security of the households of metropolitan regions. 
According to Garcia [34], given the low prices elasticities of demand for rice and beans, a rise in the supply 
of these items that reduces their prices leads to an increase in real income of the household, which is used for 
consumption of other products. A rise in the productivity of these crops can be associated with a reduction in 
spending on these foods, but in contrast to an increase in the consumption of other products. In 2008, given 
the high prices of food in general, this movement may have increased food costs, accounting for reducing the 
probability of food security. 
Although not all productivity levels have been significant and presented the expected signs, these results 
show that agricultural productivity affects the probability of food security of households, even in small 
proportions when compared to results for individual characteristics. In at least one of the periods analyzed 
were observed positive and significant influence of the productivity gains of the grains, fruits and vegetables 
on the probability of food security. The relatively small marginal effects demonstrate what was expected, 
since, as is highlighted by Smith [10], the domestic availability of food is not enough to guarantee access of 
households to them, the existence of resources and other factors are important determinants of food security 
situation. Furthermore, marketing systems and food processing are important segments that add value to 
agricultural products, reducing the possibility of transferring productivity gains to prices paid by consumers. 
5. Conclusions 
Given the fact that an increase in agricultural productivity in general is associated with lower levels of food 
prices, we intended in this work to verify the relationship between the growth of agricultural productivity and 
household food security in Brazil between the biennia 1995-1996, 2002-2003 and 2008-2009.  
The results indicate that among the most important factors in explaining food security are schooling of head 
of household, the presence of persons under 18 years and the fact that the per capita income household earning 
less than minimum wage. With regard to agricultural productivity, it was observed that the yield of grains, 
fruits and vegetables, at least one of the periods analyzed (grain in 1995, in 2002 fruit and vegetables in 2008) 
increased the probability of food security of households in metropolitan regions, although in very small 
proportions compared to other variables. We conclude that although agricultural productivity is indeed 
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important, it is intrinsically related to food security in Brazil. Socioeconomic variables have more power 
relationship with the phenomenon in question and provide important directions for national policy aiming to 
ensure food security. 
It is significant that this paper used a measure of food security that focuses on the vulnerability of the 
home, which is determined by their spending on food in relation to their income, a measure that addresses 
only one dimension of this phenomenon, which is multidimensional. Thus, this constitutes the main limitation 
of this study and also a suggestion for future research: the attempt to consider the other dimensions of the 
phenomenon. The use of different measures captures different aspects of food security and can make 
important contributions to the subject. Moreover, given the relationship between agricultural productivity and 
greater possibility of consumption of farmers, it is relevant the analysis of the relationship between 
productivity and food security in these areas. This analysis could not be performed for this study since the 
Household Budget Survey of 1995-1996, only researched the Brazilian metropolitan regions. 
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